Graphic correlation method has been proved to be very useful in correlating sections in different places. In this study, we have selected five sections from the Western Interior Basin, USA and applied graphic correlation method to correlate them. The selected five sections are located from the eastern to the western margins of the Western Interior Basin, USA. The cross-basinal high-precision chronostratigraphic correlation provides geologists a better understanding about how facies and depositional environments evolved across the mid-Cretaceous Western Interior Basin during the mid-Cretaceous. In addition, our data fits well with the previous understandings about midCretaceous Western Interior Seaway, which characterized by slow depositional rates and higher organic matter concentration.
Introduction
Graphic correlation technique was first developed by Alan Shaw during the late 1950s, as he found that traditional biostratigraphic zonation techniques were often inadequate to solve some stratigraphic problems [1] . Technically, graphic correlation is a quantitative, but non-statistical technique to determine the coev-
Geological Background
The Western Interior Basin (WIB) of North America was a marine depositional basin developed during mid-to Late Cretaceous ( Figure 1 ) [4] [5] . The basin formed as an Andean-style foreland basin in response to crustal loading in the tectonically active Sevier Orogenic Belt on the western margin of North America [6] . The basin achieved its greatest size during Cenomanian-Turonian time when sea level reached the highest peak during maximum Cretaceous sea-level transgressions [4] . At that time, the basin extended from the Gulf Coast to the Arctic as a northwestern arm of the Caribbean Province of the Tethys Ocean [4] , and the sea-level was 300 m or more higher than present day.
Stratigraphy
Three geological formations were deposited in the Western Interior Basin during mid-Cretaceous. From the bottom to the top, they are the Dakota Sandstone, Graneros Shale and Greenhorn Limestone, respectively.
Dakota Formation
The Dakota Formation lies unconformably atop Lower Cretaceous, Paleozoic and Precambrian rocks. Deposition of the Dakota Formation began in latest Albian and continued into early Cenomanian [7] . The Dakota Formation is 60 m to 90 m in the western half of Kansas and crops out extensively in the central Figure 1 . Paleogeography of North America during the mid-Late Cretaceous (~75 Ma) [5] . (Figure 2(a) ). The color change from light-gray to dark-gray from bottom up indicates the transition from the non-marine to marginal marine facies of the Dakota Formation to the marine Graneros Formation.
Graneros Shale
The Graneros Shale was deposited during Middle to Late Cenomanian, and is a generally non-calcareous dark-grey shale formed after the Dakota Formation and before the Greenhorn Limestone. The Graneros Shale was formed non-uniformly in the Western Interior Basin. The contact between Dakota Formation and Graneros Shale is hard to define. From the upper part of the Dakota to the lower part of the Graneros, the lithology changes from complexly varied sandstone and shale interbeds to a more uniform shale formation. The change represents a transition of depositional environment from non-marine and marginal marine environment to full marine conditions [9] . In outcrops, the non-resistant Graneros shale beds are usually badly weathered. One of a few well exposed Graneros section is at Rock Canyon near west of Pueblo, Colorado 
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Limestone is mostly comformable in the Western Interior Basin [9] . But the thickness of the Graneros changes greatly. It is about 34 m thick in Pueblo, Colorado and decreases to about 9 m thick on average in central Kansas.
Greenhorn Limestone
The Greenhorn Limestone was formed during one of the most extensive transgressive episodes in the Western Interior Seaway during the mid-Cretaceous 
Data and Methodology
We have applied the graphic correlation technique to conduct high-precision chronostratigraphic correlation for the five stratigraphic sections we studied in Colorado, Kansa and Arizona ( Figure 3 ). 
Lithostratigraphic Data

Biostratigraphy Data
The biostratigraphic data is based mainly on molluscan fossil record of the cen- [17] gives us the fundamental biostratigraphy information (Figure 4) . Nearly one-half of the inoceramid zones and some of the ammonite zones and are known in Europe. A few of the ammonite zones are known from only a few localities, but the diagnostic species may occur in abundance [17] . This zonation is based on field work by U.S. Geological Survey geologists and geologists outside the USGS, especially the works of Kauffman and associates [4] [17].
Chronostratigraphic Database Selection
The chronostratigraphic database we used came from the Standard Composite of "CRET1 Chronostratigraphic Database" [13] . The database is a compilation of more than 3400 fossil taxa and marker beds from numerous published worldwide sections that span from the Jurassic/Cretaceous boundary to the Cretaceous/Paleogene boundary [13] . The composite standard of the Database has been scaled from thickness to numerical ages by graphic correlation [13] . By using the graphic correlation technique, we can correlate the composite standard with a global chronostratigraphic scale. This method enables us to project the positions of Cretaceous stages and substages into the Bunker Hill Section. A detailed description of the graphic correlation method can be found in [3] .
Results and Discussion
Line of Correction (LOC)
The line of correlation (LOC) needs to be established before conducting graphic correlation. In this study, we generated the LOC using the chronostratigraphic data from Bunker Hill Section. As shown in Figure 5 , the LOC can be divided into three segments with different slopes. From the bottom to the top of the section, the slope of LOC first decreases and then increases. As the slopes of LOC represent rates of rock accumulation, we can conclude that the Lincoln and Pfeifer members had higher rock accumulation rates than that of the Hartland and Jetmore members. By plotting the bases of each Greenhorn member horizontally onto the LOC, then plotting the points on LOC vertically onto X-axis, the numerical ages for each boundary can be calculated:
1) The age of the base of Lincoln Limestone Member is 93.7 Ma;
2) The age of the base of Hartland Shale Member is 93.4 Ma;
3) The age of the base of Jetmore Member is 92.9 Ma;
4) The age of the base of Pfeifer Member is 92.5 Ma;
5) The age of the top of Pfeifer Member is 92. There is a regional unconformity that can be traced around the WI basin. The unconformity represents about 0.6 ~ 1.0 million years time of non-deposition, and is generally found below the Blue Hill Member and Codell Sandstone.
Cross-Basinal Chronostratigraphic Correlation
